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Description 



Tha Dreseol i™en«°" '='"165 in general to aulo- 
^^^ol tUXI in a radio receiver, and more 

Ssw rSponse lo rapMy changing signal s«eng* «>"- 
SonslSc«<«' a nrobile receK,er moving ,n,o an 

""^'^60 gain control (AGO is a well i»ro«n tecn^ 

nal level downstream cA the anrfjiitier swy 
nal evei uu .gceiver the information signal is 

ronmen'nto a tunnel, into an --^^^^-^'Z^na^' 

::re^rraSsr^.:=P'^^-('-- 

'"^T^e — °:Ldes a n,e*^ o, conlrollin, an 

-roc-^t:ro:q^^^^^^^^ 
rrn»-"^^^^^^^^^^ 

;:-roTpra=efa::^^^^^^ 

reSastinJ?ea.er,hanavo,«gepropor,,onal.o 



,ne sior^ ™8*^i':r^n^'°^eT;'^,'^hen s 

rrn,5.rrnrArXrandle normal 
pj:r:snJ«AOC,e*onse;,rne^ss^^^^ 

ings, in which: 



P,gure 1 is ablockdiagram showing apri- arUad^o - 
receiver including AGO control circuits for the 
ntrefpE amplifier gains versus AGC sigrja. 
Sure 3 plots the response of an AGO signal to a 

St to an AGC circuit used in fhe present inven- 
n^ure 6 is a flowchart illustrating a preferred 
method of the present invention. 

-rnL^o-tts^-^J.^^^^^^^^ 

processing (DSP). 

oscillator (not shown). TBe ''^""""^ ,^ Rp signal 
to is -'-"t'^rlSr u r,ne " ^Ite'tre. 
oinputtrom RF ='^'*'»,"f,Fsio„al from mixer 12 

-r%7«rrpr.°SoLr^^^^^^^ 
rn:a:o=;i;:«ie^..opro/-j;;^- 

AGC circuit 17 corresponding to the 'e^^' , 
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increased amplHier gain. 

-me AGC control scheme must not respond too 

rrh?0^% of te^djuLent to the new amplif:er 

the capacitance .<> the "I""": ,3 „„„«ied in 
response time. Mth ''^'^^^ "h, desired 

pa-allei. thei, -P~^t,r,ri>lcita„ce o. 



a,^ the voyage aaoss -^l^'/.^^rvt 

age »rom c.^ ^ g^^ch 31 is 

r^rSo'l^r^SacLsZirch,.^^^^^^^^^^ 

::^i, the AGC Signal voltage 
rises to the level stored on capac^'^^ (^e the 
has re-emerged trom J^^ -^-^^^^^ J^^^^^^ Jtrol 
,5 strength has recovered to .ts earlier va.u , 

33 doses switch 31 Vf^'TaToMhe lGC signal is 
age into the circuit. The voltage of th^ AG 

then substantially ^t'Sfpreatlr caf^^^^^^^ 
capacitor 32 because of its greaier ccpci 
20 capacitance of capacitor 27. ^^,,i.pd in the 

Theopera^onoftheinven-^ 
flov^chart of Figure 6. In ^^ep 34. tne 
performs the AGC fun^.on J^^J.^..^^ 

stored magnitude (or a P-P^^^ ^^^^.^^^^^^^ is 
„ rh-r.^-:^Ce:rnc^e.ha.cc.«iead 

"Tr:::rc:pS-r^-rar 
t-rreT:srnX££H:"^^^^^^ 

so to one input of a compactor 45- The « ^^^^p^rator 
amplifier 41 is also coupled to an input on a 

-ret;zs;3£«p»^^^^^ 

positive supply voltage Vcc _,_„cted to a volt- 

output of buffer ampir.er 40 '^J^'^' j^nc- 
age divider comprised of resistors 51 and 52. 
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„^ rnciP^ In an embodiment of the 
signal P^o'^^^^-'l^ (DSPMn a ^^^^^ 
invention usmg a Dj receve^ ^ ^.^^^^ 

^^'^ So^ AGcTip parameters do not 

Cdlort-ratdcanberestor^atteranydura- 

is also input to a slope ,3,3, exists, as 

, unde,pass is detected. '^'''"''Jl^^Zc p^^^- 

eter values to be transterrea u response 
storage 63. Controller 62 also c-J-^ ^^^^^^^^^^ J^^^,, 
t-parameterva|uetobe oad^^^ to be 

.0 60 and causes pre-d«:^-|^ subsequently, com- 
loaded into a compare ^^^J^tj^Qc^gnal with the 
pare block 64 compares the^to^ed A^^^^^ 

the voltage at the junction of res.sto^ ^8 ^no su obstruction. Heoradation in signal 

zz^^^^^oizx:i:^^^^^^^^^^ ^^^^^^^^^^^ 

thereby opening switch 31. ,,nacitor 32 35 threshold slope for tnggenng the aete 

Wkhswitch31 opened, voltage V2 on capaator 32 sigr^al can be obtained from an^eng.r^co^^^^^^^^ 

is isolated and is stored -J^^ P^^^^^^ velcle and may be -P-^^^^^^^^^ i^ed. In^ny 

(subject to leakage from the capacitor ove ; ^^^,^3 rpM to 

Slated voltage is used as -^^^J-";; ^^^^^^^ case, the greater the speed s gn^l^ ^.e gre ^^^^ 

rator 46 to determine _the end the s 9 -1 ob t_^^ ^^^^^ , -^/f,!:!?! an underpass is 



tion Of resistors 51 and 52 is --c.^^^^^^^^^^ 
input of comparator 46. Comparators 45 and 46 
high frequency shorting .^^^^l^^J" 
nected across their inputs respectively. ^ 
The output of comparator 45 .s connected to the 
. Ta llin finn ^5 The output Of comparator 46 
clock input of a flip flop 55. 1 ne o""^ . ^ 

.et.e.«.c 

vatu. stigMy belo« v, by ''^ue °t the vt^tag 
including resistors 43 and « jf^^^'/JJ,, , J„ 

sudden, decrease in signal '^y^ '^^^^'^^^'^^.ses above 
voltageattheiunctiono^^^^^^^^^ 



rator 46 to determine x..« - v.. - = 
from the underpass. A P^°P°^*;°" "^^^^^^^^^ volt- 
pied through resistor '^Jl^^^^^SLZ^^^e at the 
age v, has d^°PP^;,f ^J^'I'TsSaSy lower than the 
junction of resistors 51 and 52 '« ^ ^^.^ ,ot 
voltage from resistor 47. ^^us. compa ^ ^^^^^ 

Q NOT °*- ,J^:^c^:; * 'peSsNng , 

r;trr;^c'°r,gTp'«- t.e o..s.=»t 

^'t^^^r.r^r.g.ev.o.^^e-.nntds,* 
nations. However, «He *red «pa«.» v"««e ™ be 



erttrSt^e-e'nt-y into an d^erpass ,s 

detected With greater accurar^- 

=="•■°«"^=,7;;^^Lrer ; °^in co^^- 

a,e audio output of the condition is 

tons, specifically. «hen received sig- 

detectedthenilcanbeexp^edtha ifWej^ 

„a, love, drops ^S,- ^ J-^t^ o s^^^ 

s^;r:ra;rro--*--"'-^ 

ness. 
Claims 

A methcKl.of controlling an AGGloop in a radio 
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receiver, said AGC loop generating an AGC voltage 
for controlling a gain applied to a received signal 
said AGC voltage changing at a rate determined by 
an AGC loop response time, said method compris- 
ing the steps of: 

amplifying (34) said received signal with said 
AGC voltage being determined by a normal 
AGC loop response time; 
detecting (35) a sudden decrease in strength of 
said received signal; 
storing (36) a magnitude that said AGC voltage 
had prior to said sudden decrease; 
reducing (37) said AGC loop response time to 
allow said AGC voltage to change at a taster is 

defecting (38) when said AGC voltage is 
greater than a voltage proportional to said 
stored magnitude; and 

restoring (39) said stored magnitude as said 20 
AGC voltage and restoring said normal AGO 
loop response time. 
2. A method as claimed in claim 1. wherein said AGC 
loop response time is determined by a capacitance 25 
(27 32) in an AGC circuit (25). wherein said step of 
reducing (37) said AGC loop response tme is com- 
prised of removing a portion (32) of said capac,^ 
tance (27.32) from said AGC circuit (25) and 
Serein said step of restoring (39) said normal so 
AGC loop response time is comprised of reinserting 
said portion (32) of said capacitance (27,32). 
3. A method as claimed inclaiml. wherein said AGC 
loop is comprised of an AGC transfer function (60) 35 
having parameters included in a digital signa proc- 
essor wherein said parameters are controlled to 
reduce said AGC loop response time. 



said sudden decrease, and wherein said norma 
Ssponse time is restored when sa-d level s gnal 
subsequently increases to be substantially equal to 
said stored signal. 

A receiver as claimed in claim 4, wherein said AGC 
circuit includes a slope detector (61) resj^nsive o 
said level signal for detecting said -"^de" decrease 
when said level signal decreases with a slope 
greater than a predetermined slope. 



4. A radio receiver comprising: 

an amplifier (11) amplifying an input signal to 
produce an output signal, said amplifier (11) 
having a gain controlinput; 

a level detector (16) generating a level signal 45 
proportional to a level of said output signal; and 
an AGC circuit (25) responsive to said level sig- 
nal to provide an AGC signal to sad gam cori- 
trol input, said AGC circuit (25) normal y 
responding to changes in said level signal with so 
a normal response time, and responding to 
changes in said level signal with a fast 
response time following a sudden decrease in 
said level signal. 

5 A receiver as claimed in claim 4. wherein said AGC 
circuit (25) includes a storage device (53) storing a 
signal substantially equal to said level signal prior to 
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(54) Radio receiver with underpass detector 

(57) A radio receiver avoids overshoot or unde^ 
shoot of its audio oulput caused by inadequate AGC 
response v.hen driving under an underpass and 
then ba?k into an -obstructed environment The A^^^^ 
lcx)P response time is changed upon detection (35) of 
t^e sudc^n decrease in signal level when entering the 
undemass. The state of the AGC loop prior toentry into 
he underpass is stored (36). Upon «ci.ng the under^ 
pass, the stored values are restored (39) so that 
proper reception level is immediately obtained. 
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